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D uring sensory integration screenings at the
Children's Hospital and Medical Center in Seattle, Washington, it was noted that chil dren with chronic ear infections (otitis media) often had low scores in motor planning. When this was dis cussed at the Seattle Sensory Integration Special In terest Group, other occupational therapists said that they had made similar observations.
A review of the literature revealed little informa tion on the motor development of children with a history of chronic otitis media. Price and Teachman (1978) , using the Southern California Sensory Inte gration Tests (Ayres, 1972) and the Southern Califor nia Postrotary Nystagmus Test (Ayres, 1975) , evalu ated several children with a history of chronic otitis media and reponed sensory-motor deficits in these children. Schaaf (1985) , in a study of developmentally delayed preschoolers, found a significantly higher in cidence of vestibular disorders in 15 children with a history of otitis media than in 15 children who met the criteria for not haVing otitis media.
The studies of children with a history of chronic otitis media have, for the most part, focused on the language, cognitive, and educational development of these children. These studies were based mainly on the pilot study of Holm and Kunze (1969) , in which children 5 to 9 years old with a history of chronic otitis media were compared with normal controls on the Illinois Test of Psycholinguistic Abilities CITPA). In this study, the children with chronic otitis media scored lower, though not Significantly lower, than the normal controls on the Visual Motor Association and the Motor Encoding subtests of the ITPA. Some stud ies (Kaplan, Fleshman, Bender, Baum, & Clark, 1973; Lewis, 1976; Ling, McCoy, & LeVinson, 1969) focused on Native American children and found a history of chronic otitis media to be adversely related to educa tional performance. Needleman (1977) , Cook, and Teel (1979) , and Masters and Marsh (1978) found a higher than normal incidence of language delay in children with a history of chronic otitis media. How ever, Brookhouser, Hixson, and Matkin (1979) and Starte (1978) did not find that chronic otitis media was as strong a predictor of language delay as were other childhood illnesses.
Gottlieb, Zinkus, and Thompson (1979) and Zinkus, Gottlieb, and Schapiro (1978) found a higher than normal incidence of language delay in children with learning disabilities who had a history of chronic otitis media. Zinkus et al. (1978) grouped children as severe or mild according to the number and severity of their infections. Children in the severe group scored significantly lower on the section of the Wechsler Intelligence Scale for Children-Revised (WISeR) (Wechsler, 1974 ) that measures visual motor coordination. Paradise (1976) and Hubbard, Paradise, McWil liams, Elster, and Taylor (1985) studied children with cleft palate, in whom chronic otitis media is almost universal. In these studies, follow-up care seemed to be the deciding variable in the language developmen tal status of the children. Studies by Eimas and Kava nagh (1986), Bess (1985) , and Horowitz and Leake (1980) suggest that children with a history of chronic otitis media should be routinely assessed for language and educational delay.
In summary, the literature documents a relation ship between a history of chronic otitis media and performance on measures of intelligence and lan guage. A similar relationship between a history of otitis media and motor development is not well docu mented. The purpose of our study was to examine that relationship to determine whether children with a history of chronic otitis media should be routinely assessed for motor delay.
In our study, the motor development of children with a history of chronic otitis media was investigated by comparing their scores on three measures of motor performance with scores on these measures obtained by children without such a history. The measures chosen were the Test of Motor Impairment (Stott, Moyes, & Henderson, 1972) , measures of duration of standing balance, and the Motor Accuracy Test-Re vised (Ayres, 1980) .
The following null hypotheses were tested:
1. There will be no significant difference be tween scores on the Stott Test of Motor Im pairment of children with a history of chronic otitis media and scores of children without such a history. 2. There will be no significant difference be tween scores on a measure of duration of standing balance with open eyes, after scores for both feet have been combined, of children with a history of chronic otitis media and scores of children without such a history. 3. There will be no significant difference be tween scores on a measure of duration of standing balance with closed eyes, after scores for both feet have been combined, of children with a history of chronic otitis media and scores of children without such a history. 4. There will be no significant difference be tween scores on the Motor Accuracy Test-Re vised of children with a history of chronic otitis media and scores of children without such a hiStory.
The last hypothesis was tested four times: once each for dominant and nondominant hand accuracy scores, and once each for dominant and nondominant hand-adjusted scores.
Method Sample This study involved two groups of 5-and 6-year-old children. The first group, consisting of 16 subjects, was selected from children being seen at the Ear, Nose and Throat (ENT) Clinic at Children's Hospital and Medical Center, Seattle, Washington. This group was composed of children who had undergone place ment of tympanotomy tubes within the 20 months preceding testing. Criteria for placement of tympa notomy tubes in children 5 years of age or over at the ENT Clinic included (a) presence of middle ear effu sion for longer than 3 months, (b) presence of otitis media that had proved resistant to medical therapy, and (c) six or more episodes of otitis media in any 1 year of life. In addition, 3 subjects had sensory neural hearing losses. Of these, 1 had a unilateral high-fre quency loss, and 1 had a bilateral moderate loss.
The second group of children, consisting of 16 subjects, was selected from the Child and Adolescent Medical Clinic (CAM) in the same hospital. These children were being seen for general care. Children in this group did not have a history of chronic otitis media as defined by the follOWing criteria: (a) maxi mum of three episodes of otitis media during the child's entire life, (b) no history of placement of tym panotomy tubes or of middle ear effusion lasting for longer than 3 months, (c) no history of hearing loss, and (d) no evidence of otitis media or of middle ear effusion at the time of testing. Children with a history of genetic or congenital abnormality or of central nervous system insult were excluded from this study.
Possible subjects were located either through re ferral by clinic personnel or through review by the principal investigator of clinic registration records for names of children in the appropriate age range. The charts of children referred were then reviewed to gen erate lists of children meeting the criteria for the study. Parents of possible subjects were then con tacted, first by letter and then by telephone, to set up a testing appointment. In the CAM group, 52 children were identified who met the criteria for inclusion in the study. Of those, 25 were living out of town or could not be found, 11 refused to participate or did not keep their appointments, and 16 participated. The proportions of children in each category in the ENT group were strikingly similar to those in the CAM group. Of the 53 children who were identified and met the criteria for inclusion in the ENT group, 25 were living out of town or could not be found, 12 refused to participate or did not keep their appoint ments, and 16 participated.
Parents of children participating in this study were asked to complete a short questionnaire to as sess whether there were differences in social status between the two groups, as demonstrated by educa tionallevel and insurance coverage. Categories of in surance coverage included private insurance, public insurance, and no insurance. Analysis using a chi square indicated no significant difference either in educational level or insurance coverage between the two groups. Descriptive data for the children in this study are reported in Table 1 .
Measures
The measures used in this study were the Stott Test of Motor Impairment (Stott et al., 1972) , the Motor Accu racy Test-Revised (MAC-R) (Ayres, 1980) , and mea sures of duration of standing balance with open eyes and with closed eyes. The Stott, the MAC-R, and the Southern California Sensory Integration Tests (SCSIT) (Ayres, 1972) subtests (on which the mea sures of standing balance used in this study were based) have the same norms for both sexes in this age group. The Stott and the MAC-R were administered and scored according to their respective test manuals. Of the three procedures described in the test manual (Ayres, 1972) , with the following exceptions. First, the subject was asked to balance three times on each foot with closed eyes. Second, a combined score was obtained by adding the longest duration of standing on the right foot to the longest duration of standing on the left foot. This was done for both the eyes-open score and the eyes closed score. The total amount of time spent in testing each child was 1 hour or less.
Examiner
The examiner for these tests was a registered occupa tional therapist who was blind to group aSSignment. Subjects were tested in the occupational therapy clinic at the Children's Hospital and Medical Center. All children were tested in the same room, which had been modified for the administration of the Stott. Be fore testing, interrater reliability was established on a separate five-member group of 5-and 6-year-old chil dren. Pearson product-moment correlation coeffi cients of .92 to .98 were established for interrater reli ability on the motor measures prior to testing.
Data Analysis
The statistical test used to analyze the data generated by the Stott was the Mann-Whitney U (Siegel, 1975) . This is a nonparametric alternative to the t test, and is used with ordinal data such as those generated by this measure. The unpaired t test was used to analyze the data generated by the other measures.
Since the data on duration of standing balance were positively skewed, correction to a normal distri bution was achieved with a logarithmic transforma tion prior to statistical analysis. The significance level used with all statistics was p < .05 (two-tailed test).
The Statistical Package for the Social Sciences (Nie, Hull, Jenkins, Steinbrenner, & Bent, 1975) was used to analyze the data.
Results
Descriptive statistics for the Stott are presented in Table 2 . When the Mann-Whitney Uwas used to com pare the results, the difference was found to be not significant (U= 100, P = .30). On the Stott, scores of 6 and above are seen to indicate possible impairment requiring further observation (Stott et al., 1972) . The number of children in each group with such scores is shown in Table 2 . Null Hypothesis 1, that there would be no significant difference between the scores of the two groups on the Stott, was not rejected. Table 3 presents the descriptive statistics for the standing balance scores. These were determined by combining the scores for balancing on both the right and the left foot with open eyes, and for balancing on both the right and the left foot with closed eyes. The t value for eyes-open scores was -1.53, with a two tailed p value of ,136, df= 30. The t value for eyes closed scores was -.86, with a two-tailed p value of .399, df= 30. Thus, neither Null Hypothesis 2 nor 3, that there would be no significant differences be tween the scores of the two grou ps on the measures of standing balance, was rejected.
Descriptive statistics for the Motor Accuracy Test-Revised are presented in Table 4 The MAC-R generates two raw scores for each hand, which are then converted into age-dependent standard devia tion scores. The first score, the accuracy score, is a measure of the child's accuracy in completing the test. The second score, the adjusted score, is a mea sure of the child's accuracy adjusted for how long it took the child to complete the test. The standard scores for both dominant and nondominant hands were then analyzed by means of four t tests, two for the accuracy scores and two for the adjusted scores. In no case was Null Hypothesis 4, that there would be no significant difference between the scores of the two groups on the MAC-R, rejected (see Table 4 ). 
Discussion
In general, the scores of the children from the ENT Clinic were lower than those of the children from the CAM Clinic. However, in no instance were these dif ferences significant for a two-tailed test at the .05 level. The ENT scores tended to concentrate in the lower ranges. As preViously noted, 69% of the ENT group had scores in the impairment/cause for con cern range on the Stott. However, 44% of the CAM group also had scores in the impairment/cause for concern range. This latter finding was unexpected since the Stott was designed to have a failure rate between 10% and 15% (Stott et aI., 1972) . This leads to two questions. First, was there a confounding vari able influencing the low scores of the CAM group? Second, does the Stott really have a 10% to 15% failure rate when, as is suggested in the manual, 6 is used as a cut-off score (Stott et aI., 1972) ?
Until we can answer the question regarding the validity of the cut-off score, it would seem prudent, in view of the high percentage of children with otitis media scoring above 6, to test children with otitis media whose parents or teachers report any evidence of motor delay that interferes with classroom or play ground function.
Another factor that possibly influenced the re sults of this study was the gender distribution be tween the two groups, with a greater number of girls in the ENT group. Though the tests used in this study did not have gender-specific norms, there is evidence in the literature of differences in male and female performance on different motor tasks (Morris, Wil liams, Atwater, & Wilmore, 1982; Parizkova, Cermak, & Horna, 1977; Silva & Ross, 1980) . It is of interest that in the ENT group, the mean performances of the girls were better than those of the boys. In the CAM group, there were no trends favoring one sex over the other. If there is a true difference in performance be tween boys and girls at ages 5 and 6 on the specific tests used in this study, the unequal sex distribution could have obscured true differences between the ENT and CAM groups. Since the results of this study were inconclusive, further efforts should be directed at answering the original research question. Future studies should use different samples, control for gender, and, possibly, use different measures of motor development.
Descriptive Statistics for the Measures of Standing Balance (in seconds)
In conclusion, this study found no significant differences between the performances on motor measures of children with a history of chrof)ic otitis media and the performances on motor measures of children With no significant history of otitis media. However, examination of the descriptive data for the ENT group suggests that many of these children are performing below expectation for their age on mea sures of motor performance. Further research in this area is indicated.
